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9i » f 

Ay ^n^U ^AWSi: t>v^*u «#Jl-ftt>-»ftW&J&©~ ot'fcS. 
^©JfSJa^WfcffiRi: LTtt, JfoJ^ I g Ai/^Ol# N I gA-ti 

#C 3> 74-7**9?-^ 3?-^tf©*##^©R#fcifc*K 

*J*<WH*J *\ ly^^n^P^AWffi (I gAW£3U4IGAN) tR* 
#^://5Sp^LTV^£©fR£tf 5 fc!? (Floegeb, Kidney Int. 43 : S47-S54, 

1993) % tpx'i>*vi/%$j*n\zttLfe^Mfc%*^irfa'bfa&&mnm : ?- 

(PDGF : Platelet-Derived Growth Factor) i)K SM^^J^oTV^S t 
©$&£ (Floege b, Clin. Exp. Immunol. 86:334-341, 1991) &hZ> 0 £fc x 
^ AJ«itt**#Wle*#fc*5V>T, * 1-y#tr ^«©ii5fi(-P D G 

FSSflcjJSSKH-^i" 5£©#frt>ifc5 (Gesualdo b, J. Clin. Invest 94 : 
50-58, 1994) . Z(D£of£tfiUT^ PDGFiplJtTt'O^ Vs*r$ A£ffllfe©l# 
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tT^t«^**tfc WtSB^Pl 0- 1 2 0 5 6 8*&|K) . ^i^^? 

( i l— 6) t (Dm&i>& t?tix& *) s mm, n-6b7^ 

^50#, 2840-2841M (1992#) . ^(DXotaWMfrb. I GAN©?p 

ft TO^t t-c, i l- 6«ttia#«Hassp$tb-rvN5 mmw-i 0-33 

8 6 8 0, ^i?1 0-3 3 8 6 7 8^) . 
10 L2>> I L- 6 gttMfCi^, I L - 6 S*fr»*< <Otm 

(If • W hjJjy- ^yY~7y$W>2ffi. (The Cytokine Handbook) N 
15 TZf^V? • ZfUXtii, USA, 145-168JC (1994¥) ) > l^itSW^ 

zbfrb, I L-6^^il^^B6?iW©MSrS^i-RriH4^*>5o 
^oT, *S8itt*^#W£> 1»fc^-^^!>AJBia©JlHt«r#5 I GAN#© 
20 ff^tt<|#H«ifc3fc*©*)*ER©HBB«SM<*«>6>HTVN5 0 *©fc©fctt, # 
<©ft*» BWfca5«*<b-g*Sr»*i<3WRi-5#a* 

3§9§©K?^ 

25 #36W#fcWu J*«te**fMNk »t^f-^^!>AlWia©ii5itSr#5 I GA 

N«^»LTW*WTf3^©«V^KX»±?^ffiES©H3BSr 1» UTftSW 
5S^rS^T#7c^ x ^r(^ii!@-C\ Edg (endothelial differentiation gene) 



WO 02/077642 PCT/JP02/02828 

3 

£ilg*tt«&Jlfc3— K1"S*W-* Lxmnx-hZo r©^ft7 7 0- 

5 Edg77^y-^|iitV^lJ* ; tn^-'lr^o8oO-^y^^7' (Edg- 

i~Ed g -8) atftfrtztK *?giatbft ^fcts ^t^^aia 
#fc c e d g - 5 \-m®,m$. j $ > mfe<Dm%. •• r # 1* m m^-r s t § n 

TV*5 (J Biol Chem 2000 Jan 7 ; 275 ( 1) : 288-96, Sphingosine 1-phosphate- 
10 induced cell proliferation, survival, and related signaling events 

mediated by G protein-coupled receptors Edg3 and Edg5. An S, Zheng Y, 

Bieu t) Ea s-5 kt-v-^v&mmvmmbvm&fc, *%w&M\a* 

15 ^ KiE?lJteK*fl-t?fr 9 N GenbankKlg&£HTV>£ (W099/5435K 

W000/60056 x Genbank©T ?± y f s >"#■§•: Human AF034780; mouse AF108020; 
Rat U10699) . LJ&>U ^jx6>©^«t»4x Ed g-5 04^T'OlHl:HU 

20 k V, h©Ed g-5&=«— K-f5^^ KBSIfc-tJx 

\c i «3 a - k $ tix v > 5 r s; y bsbtu fc-weav kw* 2 % 4 , at; 6 it* 

25 cDNAW^TW^IK IGAN©^f;W^^ (£XTn l"H I 

GA-7^j OW»fc33rt5ate^3B5l©aSft;^"OV^«WSrfTofc 0 

fc*K&avtl>$ (FERM P-18 150) . £©?V $ ^T^n-f 
mot, -o-o©*e* £V N ? ,£ 9 {itfU^ I G AN fcBB41-53t#?-©:7 
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7 s v -*m%. u mm^^omnK^x if© x 5 fcsH 1 

DGF, PDGF^ff> SPP (sphingosine 1-phosphate) g3l&T?fc2>E 
d.g-5 (endothelial differentiation gene-5) ttZs M^MM^t^MMO 

5 %m\zm^x\i^%^<DmB^(o^m i ^^x\^ B ism?? 

SPP^©*l?Jnt5ii^-f5PDGF-Ed g-5V^/V<Dii5t^ I GAN 
10 Sr^LTV^. L#»t>> Edg-5©UMte I GANl:|liit5E / 
fHW#*-fr^«^aw&©*B3tx ffiv^TtilGANOSS^ iifT^SS^^PJSr 

p d g f -mmz. i ores ^ ^^^«^ ^^©iisi^^-r-^am^^ms; 

15 «jH:01fc*Ufc. IP - ^ PDGFTfiM^^7c«fiPDGF^S-^fflU 
V * 7 -f * 9 4 ^©ttMUfc J: oT«P P D G F §:»©!§ 

m* ? iiini-5 . PDGFi^fy^!) am©* 7 >r y =r ^ y -t^-i? tt7? 

^— •tffctgtt-fbU SPP©£rtJWflJlllU SPPttt^ SttfkLfc, 5gL< 
ttie£tt©iL/.NK3&> b t>»W £ ft 5. SPPI1 h 9 7 J 1t 
20 ^yf7s'ty^-i:Lti<r^a!J, ^f-^^A3aia©iiSI^§l 
*jB£l-i#*.fc*t5. y#^KT3i>5SPP£*©^ftEdg-l, Edg- 
3 N Edg-5. (#HEdg-5) ©^4©*|^{i^&t)^.t>©i:#^-bH5o 
H I GA-7^HtPDGF/PDGF»i:Ed g - 5 ©38**9** Lfc £ 

25 ©HMB©fc©fc % PDGF-SPP-l-Ed g^^*-f 3»]E©7-f — K/<y^ 

© S P Pf*E d g-5 ©H^±#&aLTjk/hfc£iStt'ftU i»^SP 
P©£» 1 MEifl1"S£V^ J; 5^ I GAN©ifT I Pl©7^'- K^y^/wy 
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g - 5 (7)±^iJ^l^^©ii5i^Ji3t1-5 r £: 2>>£k Edg-5 <Dim4kZ®fflir 

(2) Ed g -5©y^>Kt, Ed z -bx\%^tmm<D^)^'rYt(o 

IB (2) fcHES©;^ : 

KXft^^^fJt-CfcoX, Edg-5©!) Yh (O^^B^ir^ 

(4) ±JB (2) Xte (3) ^iBSo^y^^K^^i-^^ 
&<DMmm£^<ft&B£frfrW&W*m^. ±IB (2) Xtt (3) fclB 

(5) Sul3«^ _Lf2 (2) Xtt (3) ^lE^^y^^K^^-Ki-S 
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±1B (4) IC|B^^ 

(6) HfrfE^y^^^^KraT^^bS^^tiS, ±13 (5) KW,M<D 

® mm^mm^ i> 3 ^ u < » 5 ^fa«<D^siE?ijx-^ $ ats #3 * * 

K ; 

:/y^XL5 5#y*^^^ 

( 7 ) e a g - 5 xtitni: mmotf y <<-7i- k t y # v k t z&mz&itWs 
w&zttm$t(Dim&ft*? z.tz<&mkirz> s ±ib (2) ~ (6) ©wr 

m<D#y kk*h-s y %y Y(D&&m<Dm& s/ciiMrtwE d g - 
5 ©urn • s^^t^g-^v^frft 5 r t zmm-TZs ±ie ( 2 ) ~ 

(7) ©V^-fft*^z:|E^©^fe 

( 9 ) e d g - 5 ? zmmz&rtz e d g - 5 ©iiiittmRNA 

(10) WUS-^2, 4^b<tt6fc|B^©^y-<7 p ^K^ = -Ki-S7Ky^ 

(11) ±IB (i) ~ (io) <D\^ntAz.^<Dlom^1^ir^t^(0^-y 
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(12) ±|B (1) ~ (10) <D^-fflMZ.^M(D^mX\t±U (11) fctB 

(13) ua (i) ~ (io) ©v^*^ia«©^fexr4±ia (11) mia 

K ©fe-g-fclM-f-*^ E d g - 5 <D3§3L • ££5rlfi#*-3fftflfc ; &1" 

m 1 f4s PDGF -JRHRfc ioXiS * 1h V=¥? A«<Z>it^^/HSi$ 
H2I4, (A) 6»Rtf (B) 2 51^ il^cOH I GA^!)^ 

B 3 tt % aU|SftiW» c DNA7^^7 y -SrffiV>TPmt7t c DNAW * n 

04ft, *-iVe*ls 6MB (6W) &tf2 5jllfs (25W) ©HIGAV!>7 

LfcH*fc*tW©«»B (A) , Rtmm^HIGA/ddy©ift*^L7t^ 
77 (B) TrfcSc 

B5f± % PDGF-BB, bFGFXttEGFfcioT?* MiK^fr-WSII 
JWaiCJi3i«aitft4-^ #«ffl©2* 4, 8, 26l$HfciaCTT assay kit {uy*s 
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\L%m Lit t # ©^m^^-tc 

MJMPti, T E d g - 5 ©flSttflSJ ill Edg-511!)^ KjW»« 
-irtitJ^^S^* #3§#$ft5ri:, Xte> Edg-5©± 

♦WW** Edg-5© r±^«» (Ty^a^s^) J * 
art-5£fc*«*1-6. Edg-5iW±3W(lPfc Hlfc»*> 

E d g - 5 08«ftMM(t5Wfc E d g - 5 © JdflWMr** 

tslS^U ^o±5»Si:^ !)^K-Edg-5^o 
1 fc|B«©»fi^bV^A'«:«ib»SEd g-5«fk Ed g-SeW 
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i-Asms&feft^ rasc©istt&fti\ lot, £KWfcE«©Jsm&*i"s 

Edg-5irJH^ (09* *&0.01~100ffc #f:L<f40. 03~30fg. it)»*L< 

fto.i~iof&) ©JS&Sr^l-*. !) ^fy m« J ^v' WWm^i' 
©EH4©$J&tev 3 fcteton-Zmm IX'fOz ?zk&X%5 0 

E&&-sxte : tfibmm<D#y^7 ! 5-voMk^x, ib?ij#-§-2 n 4^l< 

4«W<»46tCia«t©T5y«B50t*H.-C. LflfiU: (#*L<tts 1~30 
ft i5Jf*t<ttl~l0R $fcfc»*U< 141 HRfi©T 5 /K©^ 

m&x\*n^&teZfrK.T$;mm\z$iiu ^o, ejus* 2, 4^l<« 

LV^ffi«-Ctt. E d g - 5 Xte^tii: |Q«(D4«P - W 
© IB«©iB?iJ#^ 2 \ 4 if L < 6 tlB^©T 5 J tiaSSfflKft $ ft 5 # V •< 

•/<? Kxtt j e«5»rii"T'feoT> e d g - 5 © y Kfc©js^jse**i"**p 

© |B?iJ^©iE^J#-§- 2 N 4 * t < f± 6 fcSB*t©7 5: / @£I2?iJ £80 %SLh©*@ 

pttirWi-5T 5 j Bmmx7F£tiz>*°y yx^om^xh^x, e d 
g - 5 © y Ykom&mmzti-ztf y k 

® |E«©@H»^- 2 N 4 £ L < ft 6 fc|B*©T K J IHBWtefe WC, 1 TO 
X7 >^ KXtt*©^"^ Edg-5©y^^ ©Hf^iStttr^rt - ** 
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*88*«K ±ia© r e d g - 5 £ 0*£tt&*i-<5# !) 

rEdg-5©9^fyKj b.K. »^t5Edg-50!)^K-Cfc5S 
P P N S P P i TOfcE d g- 5 fcJ££LTB 1 fcSB«i©iBBI!S3iS6^^*ft 
i$ t^fttlrf t5 S P Pg«»^t. *©J:5*P^K»±s Edg 
- 5 aSfcfcfl V ^*t***fc 3, SPPttEdg-5©^ 

&© 9 # V FT'fc 9 s E d g - 5 Sfcfi©****!*"*" 5 ^ * ^ b d " 

3fg£ LT^iTBT-fc*) 5 5rt^bs Mt^-C'li^IGANl. (anti-IGAN 
drug) ft*5> *»WOttIGAN*©rts P^KfcEdg-5iO 

3#£ : £is.si~ ; 5$R& rEdg-5T^^=*=^vj knwtz>^k\>hz>o # 

*W©»:iGANSIttEdg-5fcP^Kfc<Wlt^»S*l!a#U xwu -51 

(o*sy^>\>fcmm<onu* / )t lt e d g - 5*^©±#*o»*»*H"5- t 
p«ij-^t> ^auaoinjiasriajtb i ganom ■ w»&3§#i-£o 

t5Edg-57^^ K Tls**-*\>tottb**WfcK*Wa& 
#fc<* mtLfts 9i"<9, KttflS&ftx $B 

9/5 4 3 5 1, WOO 0/6 0 0 5 6 \Z.ffi&<DE d g-5 lC*H~5^/ * o — 

■#m<D*9 !)-sy/**T#bft5Ed g-5©Sttfb©*WW^**i* 
5^*r4««tt**# l Pf^«^E d g-5{c<}:5fl!i©«v'^^e» ; » 
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*»WO^^y-s^*ftK:fis Edg-5*&IWf*£*i"5*IMk saw 
BSft5l5©^J!&0l®^b<^il$^SeKMV>5ii^Tt5o Ed g- 
5KaK#*r£*+$!B*tt, ±B©J«*M£v\ Ed g -5^aS^$rSiL 

&&;L#&^iP. W*©WitT N ^^^^AiWfi, HIGA-r^ 

v>RNAt) L< fiDNASr^tfflEIS^^y 3 K*fctt#P? f :*-*S' 
Pff^wa^K***-*-*. r#P**v**-Kj ft. -*W3J:tF^*llD 

na, -*«*5j:vz**«*©a^ft*fctt-*«H z^msusj: 

oftfi*fib5DNA, -*#M3*tf-#$(RNA, fcfctffc-#«M3j:tf^* 
*fL *fef4-*«*JJ:^Z**««c©»fr»*©N DNA*5it/RNA«r^tf 

ftftSRftflfSHfrTB^'CfclK W*.t£s Davis fe, Basic Methods in 
Molecular Biology (1986) ; Sarabrookbs Molecular Cloning ; A Laboratory 
Manual, $52f& ; K • *7*P ^ ■ • 7**7 b P ~ ' 7*^. = 

— • *7*P ^ • x-\ h— * (1989) fti?l'fB$©:£$fe&#!8 
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5 K&^tr6XSSC*T?4 2 4fl#P^T-fc>3, &*K>fc#tts 0. 1 XSSC X 

6 8°Cs 3 0^ftfe5„ 

^^j&vfsrt-fctK isw^©iiijas 

^ 3 ^iS2 (Drosophila S2) §©!AiSSv f^=i— X^**— IPlll 
(CHO) , tfWWM (HEK2 9 3) , COS, HeL 

*fcfcoX|«3I-C*>5^ WIS**^7^5K (flU pBR3 2 2) % 
^felfcOZfy* 5: K (0!k pUBl 1 0) % USS^©:/?;* 5: K (flk P SH 

19) % X^T-VteZW^V*??-^ Vt^-TV 
J;V*, **^ut74)V7.ii\Z<nWtot?4fl'* f £X<0^ pCI-NEO (Gene 
Bank Accession No. U47120) N pCDNA3. 1 (Invitrogen) ttX&M^ fc>*l/5«, 
fi±#l|SJllMt^©i*> ^^-ttpCI -NEOtfcftp CDNA 3. 

1 U\, 

fctt, JBfiX*9JW8*B»fil4^»^" n > 263-267 (199 

5) (5IPtt3SfT) s !)Vp°^- (Virology) , 5 2 4 56(1 9 7 3)1: 
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^yajjit RPMI1640M, /NAF-12j#Jfetrj8V^ r t MEM^VW^y 3 • 

««W*U\ *fcpHfi, »7.4fliStf#*LV\ tt*f±att> &)2 0 e C~ 
4 2*CTifi2l*IH*^2BWm\ #5^J£XTa***#&an*.5. &±<DZ 

#*W:frifcfc:JBV^SUI&r4s »^®i-E d g - 53U4E d g-5 irH^oS 

So 

<"£3;ft£iIi#©;i£&V^o 8U&©*5te£ifc£ LTHU Potter-Elvebjen®* 

Uzft e>»J&**miV X^fefclflS-SS r i: ic «t 6>*l5. &SQ 



WO 02/077642 PCT/JP02/02828 

14 

m*±k UtffiV^ftSo MZ-ti. mffi®®tf&*& (5O0rpm~30OO 

rpm) xtmm (>a»s »i^io^) a&u ±^%$b^^ (150 

0 0 r pm~3 0 000 r pm) X*M% 3 0 #~ 2 ftfflft'b U #feft3tt^:£ 
J|gK J ^ISISeit*:if©Bt^^* s ^<-&4^5. ft*^ $8msa s #VMS£?JgtiIi#|!5 

d B -5*&mii. ^»*<ft?*9l**fcE d g-5DNAOH^I 
-o©l|»-eH:, *3&®<DX? V E d g-5g&K^£ y # 

mm sterns t <DttM*'&t£ ozk^x-o xm&tz> - t #T?£ 5„ 
t***K©#3ET-e % sH4fisf^ffi*sia# s-avcv ^tf % 

g-5S&St^Sr-^Wi-«SNBI&liiil^XttE d g - 5«6K*§f«rJ8vvcfT5 - £ 

jfctfcwu ®e d g- 5 xtt^ttt v yz^-tzmmzzttz 

©# y ^7°^ Kte*tt-3 V tfy K©J*£i;©5fcfb> * bl-tt, <D«l*3TOE d 

g - 5 ©urn • msdkvmimK&s^xft o^t s e 

JiUJWWSfcrt, #3691 Edg-5C!)^K (tfilxJfSPP) £Edg- 
5 S 6 W^^«fWSfctf»3*fctW- ^ E d g - 5 © y # y K fcffcftfc 

^ajauia^o^^veaBa#^*a3£ LTJtifci-s r t s^tpE d § - 5 
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m*-f£s «Brtca» Ty^Y^mm. 7*^=5^ 
m Wcamp^, wartcGMP^jfe ^y^v-^y^E^ » 
Mitfft, «BiartfieR©y^sM^ c-f os.©« pH<6T*tfc 

>u5/b^*^ pHttTWt) *BJ&j&s£^S*Mffll*fcJ:oTfc 
£BJlfc»*tt\ 0E»»»*IJ:»rsia«l*«tob-CT v^-i *rfrfto-Ct> £ 
V\ • c AMP j££*MHfc £©8H4K:oV^f±. ^/W* = P ^ft ifC^ 

(^v^r*7- 9^**10 •C&ffl'TSw 
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C a 2 U *yt>> »»£Si©mSi£ ft*. C a 2+ >f rfrEOSfiTffil 

fcir^&FL I PR^7A (Fluorometric Imaging Plate 
Reader, ^W^a^-.- "r^f^tt) «^pJ|gX'fc5 0 

©e a g-5xtt-ttit mmvtfy kksh-s y k©^*©^ 

J:9*(W9fcri, *J8W», a»Lfc5^K*, Ed g-5g6K#K&#; 
$iJ:fd££>£u ^ff^fcytf^KfciUWfc^&Ed g-5lSSftt» 
$*fc#£fc*5fr5, ««bfey #^ K©KE d g-5^e«^^i-5^1: 
fcWfcU JttWSifc ;WLfcJ^Kt E d g - 5 m 6SC^£-£*iT3 

Iti&t&Z-k ;WmL1tVPy^ Ed g-5tra*-Ki-«#y**l'**-K 
&-£*Pf 5?KR<Elft#:Sr J&*i"5 - £ o X^M±l^m lfcEdg-5fi 
aR«fcg0S*3*fc*&fcx «SB«L*:y^KfeJ:im»fl3'&«!S:*Ed g-5 

aWfeftSo **65fcf4, Ed g-5SSW«r^^5jlBte*fc»4lBIiaBtH 

xtv -^sfKm Ltcs* v -7 7 -\zmwr^ - 1 k «t *> e d g - 5 m& 

&f3SH"3. 7 pH4~10 (g£L<ttpH6~8) 

§t*VV^s/7 7-SrfflV>5 0 ^#*Wfe^Sr<£»**SBWT, CHAPS, 
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Tween-80™ CJE3E-7 b7*tfc) > = rt^W^ii:' 

HS^- ^y^f^KO^^^SiW-ePMSFs o^^^ E-6 4 

%T?#5. 0.01ml~2mlOEdg-5S»^ — JfcftWSBfcLfc !> tfi' K 
ZmiXlU ^lU0nM*^^^5„ ^Sftfe^l: (NS 

b) ^^itm^mMo^m^ov^^Y^xxnuK^^Zo 

ffiOT^frb3 7°CT> 11)1 0£*>fe4l$ISk ff*U<»4»3 0 fe 2 #Wfr 5 . 

(NSB) fcfllVfcfcfrl'J' (B.-NSB) Sr 1 0 0 % £ LfcB#> 4*Aft)l£6 
ft (B — NSB) i>K m*.t£s 5 0%^TK^^it^^i^mmWlOh 

©HM&rtWE d g-5« • S£ft©gfcfcK-3<:£ife 
(D-l mRNAi©^ 

WW^fe^U/tfi^U<«3»Mas *fcf4 (ii) ^«te^Ml:ttii5E 
d g-5geW©mRNAftSrSI^-5ri^tfEd 

E d g -5SeR#©mRNA*©ai3£W:JWW9fcH:£tTOJ: 5 KLTfrft 5 
ri:^T-#5o Efcfc^t^&^/Htt* (Wills ^?*> 7ybs Zf*?. 
MVs s zff, <Y* % f-/^^ J:!5»tL<liIGAN^f/V 

ft* E d g - 5 « 6 R<£©m R N A & % TaqMan P C R fc & JB I ^ 5 £ 
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»*L<»4*IIB) x WKR«ft#H:^*Ji5Edg-5«SK*©jnRNA* 
@-2 Edg-5ieSf©i« 

Edg-5I &SC*g££ft1-5 r Edg-57y^*= 

tf, Edg-57^^f©^P-=^^ (iv) Edg-5^eS^ 
Tfrft*. 

y.v k trA ^ iM-fc^ 
B%s, mh^mm^u msmm («ttf^ m> h^xi oo» 
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g-5g&im. Mz.tZ, Ed g-5K1frf%fcft*m^V^h*4y^fi&m7£ 
tffcS (flljfcWU W099/54351, WOOO/60056#J$) . 

(ii) e d e -5m&^^m-^Mn^^ws^(o^m^^mu 

WfcK&J&ifi'H::*!^** -JB*H»*I* (»»#ra~*EK #*L<»44# 

^fc N sijoims^ ux, #»w©** y -=^^^fett % e d g - 5 

9 £ iWcfctt 5 E d g - 5 .©E£*Xfim R N Aft%»i"§ iitcict^ 

g©&fbt-g<5 < <om\^M(o^m\m ixn 5 e 

*JS9!OSi I G ANH^E d g-5 7^ ^ hT*£>5l§£\ 
^^yMcf4 % Edg-50j)^Kiv Edg-5161^ Edg-5g& 
K**r£*1-*IHJ&N SfcttEd g-5g&K^£^W1-3«©W#*r£* 
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1. Edg-5«6K«f«r*5!.***:3ttW&*9 6^WbJt5Xl 0 4 <®/ 
ftTltttU 3 7U 5%C0 2 , 9 5%airT*l 0TO^Lfc4>© e 

2. IBfcy^fyK :TfrS£© 3 H, l25 I, 14 C, *Sfcif-C«»UtSPP. 

5 W.<D$m<Db<0*4°ChZ>W*- 2 0*CfcT»fiFU «»*fcW36ffl«WftK"C 1 
0 nMMf5o 

3 . 1) # V K19K : S P P 0 . 1 %F AF VjM»T>V</5 ^ (f^tfc 
S) *r^PBST?lmM*fc3J:$fc*a¥U -2 O'CTfif*-*-*. 

4 . y #y k©e d g-5 sewK:»i-s«aH«b^xttit**»iftt-5fc 

10 &©3r>;/ VXfil^g 

*$m<D*y Y\z.\t, Mrft&iftx? V—~-y?<D%ffiz.fcZXs ±IB©> 

y ^f^W d g-53BSI»l6fc#v v CM£LfcE d •g-5*3UI©3E'ffclc*< . 
15 *Mftfcft& LX*5#, &&^SC©#£T^©a»<Sr WPfliBlfc ittti-S 

Ed g- 5 7^=?=^ h£^©^il GAN!TC*fc5^\ H:ftIS^ 
glSp^H &tttt*9t& £fflVvr E d g - 5 mRN AXfiE d g - 5 ©i&MJfc-t" 

20 #3§9§©** y— =^jMfe*fc»^^y-=^ffi*y hSrffiv^x#e>Hs 

(Ed f GANI) li^J^tfy^f^KirEd 

©liJSlCVNfeS-ii©^^^^^©^^^^^^©^ I GAN©^ 

It&ftk *S*l3k -B-*^J> **^*£*#K3ttWfe3*i5. 

OT^Ji^J^LT^ «8fit»L<B!flt*^ £;fc&tt*3&9i©l£HS: 
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MMmi cDNAW^oTWWRT-PCRia^ I GAN©ffi 
( 1 ) I GANO^T/W $X(Dfc!& 
IGAN^T/W^ H I GAv^^iV''?) I^D-XKao^ 

5 

1) ^ n-XK-=>n=--Cfc?>ddY^-7^^ (B#^*-^/V-S/-#c5£#tfc) 
(Dm2mtM52m (G 0 i£ft) £&JB1-5o rft^£*<£4*£«£K:&tt5lfajif 
IgAjit<D¥^ (mg/dl) ft, ^527. 1±2. 2, $2*43. 3±3. 3T-fco7t e 
10 2) W^^36^^^i-5 25^51feL (G 0 5SJ£W) , iftt>&£E 

iMfe. <t^65.0±7.9, £ft#90.5±2.3T-fco7c 0 G^ttl^t 3 ¥i£lfiLflf IgAlt 
(4<rBffi) 51^44. 2±4.0 (n=52) , ^58.4±6.0 (n=55) T*feo7c D 

ffitt, ]Hf#109.6±12.6, 4tiU47.8±15.6T*fc?), G 2 Mtft<D¥®m (4$rJ3») ft, 
jBtdU61. 0±12. 0 (n=54) , 2&&S180. 4±18. 1 (n=42) T'&ofc e 

20 SW^¥*&JliL»IgAi[^ W293.5 ± 28.2, ^1^358. 9 ± 50.6Tfc»3, G 3 ife 
n^spi^lt (4*£$i) fi, it^l59.4 ± 11.9(46), ^222.6 ± 27. 2(42) T* 
fcofc e G 3 5I&WO¥*&lflfifIgAttte, Jlt;&S235.8 ± 25.3, Mft 

548.7 ± 130.3Tfc!9, G 4 1ft{-t©¥« (4*J#) Ht^238. 5 ± 21.0(50), 
lli^214. 8 ± 20. 3 (39) !?£>ofc e 

25 40tfe^«^£I2&&Tifi£^ t LXlS&ZtLtz'r'tx&ffimZs 

tFERMP-181 5 0(OTX\ mMm%£^^mffiftWm¥fW® 
£Wf£i?>*^f6£ftTV^ (SffcB :Wl2fl2^25B) c 

:©HIGAv!)7|i ®jk*©IgA^d5SV>^ir, (DTO^WtClgA^ 
HSM^ifcTTS^, ®i!u!B©a^l#£i:ftoT, ;^>^!^ite<2*f5ii:fc 
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HIGA^**tt-JtbT*VMfcmgAV*^l'&*U 

^ttt f i GAxomz&xomftm • #mww*»tr»i-- fc**^ t m ga 

(2) H I GA-r^^fiCilf^W 

H I GA^^^OWlSom*ri6a^*3V^«ddy-71>^i:«^UVN(292 
± 6.1 vs. 278 ± 7.5 mg, n = 4)# N 2 SMttttH I GA^!>^©»5^ 
fej&*lC*#< £3(465 ± 15.2 vs. 395 ± 9.5 mg, n = 4, P < 0.0l) o 
H I GA-?f7XX'\3mi 0- 2 5af»©Mfc^^^!>A»ia©*3fi*««** 

6 ®#Rt^ 2 5 a»*H**u0tt©H I G A-^ £ <3 ^lil^Mtti Us y 

ftd>ofc (0 2 (A) ) e 2 5«»lc»V^»4^D-^'¥^A»»« s WHc 

ftWfc (0 2 (B) )o 
(3) c DNAT'f ^ P7 W lrl^5H I GA-7^0f Bl^'l^JtM 

DNA7^P7Wia5m -WeH6H#fc 2 5»HIGA-7 
P C R «OT©^T'fTo fc. 
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ttl0»/o(v/»)!)«il (FCS) LfcRPMI1640&JB^fc. 
J§*L7t^^^^^»^16-24^^^^ > -^3 ^£2^ J&KS^IX 
ft S P P &**H L7c> 0. 4% FAF(Fatty Acid Free)-BSA^tf^MORPMI1640 

8, 26^^^XTT assay kit (oyi/i * f 4 9 *tfc) f" 

i^*A»Ufe©Jifcfcai£Ufc. #&§£>0.5, 2 N 4, 8, 26W^^ 

Isogen {F.y#*y*J-l/) &JBV\ «H*©»*fcttV\ total RNA©¥Htr^o 
fc. 

2) tmbTOcDNA^^nTWOffiR 

Bonaldo et alO^jfe (U S P 5702898) te--&3fc&*rl6LT«J|Sfc c DNAv 
^^o7Wtff«lfc. *WKAU:i5«PR2000-329998fclB«$tb 
Tl^o BP*>, cDNA7-f^7-9-i»)iitfcDNA«WIiat) 

A t / W ^ y #4 X £ * ^fl5 D N A i: ^-T ^ !) ^ X Lfc t> <£> s 

ifc 5 V Nfi. cDNAy'f^y-iUlil! LfcDM^£IISf J: 9 

#$iDNA<fb u 7 -r •?? v - i 9 mm Lfc#*&wfc wbm i w ^ y 

^X$^ s t*^WbRNAi:^^y^XLfct^^^> »ofcaHK-# 
#*3s DNA^©I^-*f^ DNA©Wf^ 

ftitt. Litwmfomm cdna7^^7J)-±^ xmwo * n-y&mft&K 

4,224W«IL7t. ZM<D*r2-y^<DUttmSm&fe*m\ 7WC 
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3) /P-y©lH 

±15 1) O^E^Mtfc^^bW^M gtf>poly(A) + RNA<£ <9 Cy3-* 
fcteCy5-£>££L7cdUTP (T^v^ J^T^iXTft) Superscipt 
II reverse transcriptase 77^ / n 5^~tt) £fflV\ 
TT-3 7°C, 3 0m 3S!(B^KJSS:fTofc 0 *©SL 7^L7t7°P 
yicrocon^/W- UJ)#T*fc) "C*f§U 10/t 1«>W^JJ ^^-*>3 ^ 
$ (0.3% SDS, 20 MB poly (A) + DNA, 20 m g i£&tRNA&-£tp3. 4 X SSC) T*^r 

4 ) /N>f 7* y *V if- V 3 yi:W^P7W ©^c*3fta©a3£ 
cDNA^^7WI:»U ±IB3) ©*fe-CWltUfc % ^^VUfcT'n 

-^^V^T65°CT*— fc/^^JJ fJ-V-'Sa >%fti1t 0 # 9* 

Srtt-f 2 x SSC (0.5% SDSSr^tf) &jBV>T£i&T?5#ra2|lKTV\ §|t 

Ifc^TO. 2 x SSC (0. 5% SDSfc-^tf) fcJBV'*T40'CT3#|Bk ftfcfcO. 2 x SSC£ 
ffiV^3^Sfc^^o7t 0 (£iS»^iV,^7^ K#7**ia!fe£*fc«L * 
=¥-Y>T W5000 (tr-aiA«|g) X^ffimZmfeU Array Gauge (£±7 

5) ¥)£*8JRT-PCR 

¥£ft#)RT-PCRte. RT-PCRi^^UTfr5d s . ftS&W&^tt* PCRRf&T? 
mRNAtt±IBiP«©^T"C3 7*C S 3 0^ iS«5^RjSfcfTV\ W 

* 4 5 m U ilDNA 1/i 1, "f?4"*~ £ 1 0 /iM"Cfc5 0 1 2fl>k2 
5 1M 7 ;v©ffl-C c D N ABrtfSritMI U #£OSfcfcV>T¥£*tt»»r Srff 
»SH£8W£Ufc. PCR7 p 7^-&#£3*l/tV3IB2RJ (GenBank) ©IH^Jffi 
fttftot^Lfc. PCRm»ttaS4ffll8»*'e?SfliU fcfiLfcPCRg 
W@ft©t>©£— 5rt*5A»if 5* a ©*B*ff°fc- Pa®*J©«flai¥«f«x M 
mffiy? MUacBAS v.2.51 (git^^^A) *4£ffiU JSa**-*"?* 
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3£§*VCV^Ribosonal S9, j3— T^f-^^T^GAPDHjt^^m*^^^ 

4£fflL7c:/7^~W:> -v^^Wyy h©Ed g 7r 5 V -(DMBl-vWM 

7 ~38^^i" 0 
^ 1 













] 


FW 5-ATC AGC TCG CTG TCT AGC 


7 




Edgl 


RV 5-TAG GAA GAA GAA TTG ACG 


8 






FW 5-CTG CTG GCT ATT GCT ATC 


9 




Edg2 


RV 5-AAC ACA GGA TCT GCC TGA 


1 0 






FW 5-CTG ACC ATG ATC AAG ATG 


1 1 




Edg3 


RV 6-GTT CTG AAA CGA CCT GTT 


1 2 






FW 5-TTG CTA CCT GCA CAC TTC 


1 3 




Edg4 


RV 5-CAC ATG CAG CAG AGA AGG 


1 4 






Ff 5-TGG AAT TGT CTG AAC CAG 


1 5 




Edg5 


RV 5-TCA GAC CAC TGT GTT ACC 


1 6 






FW 5-ATC GGT CTG TGC TGG CTA 


1 7 




HAerR 
DUgO 


RV 5-CTA GGT GCT GCG GAC GCT 


1 8 






FW 5-ATG AGT CTC ACT ATG ACA 


1 9 






RV 5-GTT GCA GAG GCA ATT OCA 


2 0 






FW 5-TAT GTG CTC TTC TCL uiii 


it X [ 




Edg8 


RV 5-TCA GTC TGT AGC ATC AGG 


2 2 






FW 5-TGT TCA TTC TCA TCT GCT GC 


2 3 




Edgl 


RV 5-TAT AGT GCT TGT GGT AGA GC 


24 






FW 5-GCC ACA GAA TGG AAC ACA GT 


2 5 




Edg2 


RV 5-CCA GAA CTA TGC CGA GAC AT 


2 6 






FW 5-TCA TTG GCA ACT TGG CTC TC 


2 7 




Edg3 


RV 5-CCA GCA TGA TGA ACC ACT GA 


28 






FW 5-TGC TGA CCA ATC TGC TGG T 


2 9 




Edg4 


RV 5-AGT AGG AAG ACA AGC AGG CT 


3 0 






FW 5-GCC ATC GCC AAG GTC AAG CT 


3 1 




Edg5 


RV 5-ACT GTG TTG CCC TGC AGA AA 


3 2 






FW 5-CGC ATG GAC TGG ATC CTG 


3 3 




Edg6 


RV 5-CAG ACT CAC TGG ATC TGG AT 


3 4 






FW 5-TGA GTG TCA CTA TGA CAA GC 


3 5 




Edg7 


RV 5-ATG TTG CAG AGG CAA TTC CA 


3 6 






FW 5-TGC TCT TCT GCG TGC TGG 


3 7 




Edg8 


RV 5-AAA CTG TTG GAG GAG TCT TG 


3 8 
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(i) cDNA7W»5 I GAN*f*/Wi>^©WifcS8lj-*3tfi^Sa 

H I GAv^i, *£#*3 <£ tmgij^ U^yfo -;WdY-7 £ ^ ofHK^ 
bS8»ULmRNA&/BWt\ ±1B2) ~4 fcfB&O^fcfc&oT^'i':/]) 

(differential gene expression) "fS £. t *«LTV^5. 6M^2 5» 
H I GA^^W^SgfttttSSai - * c DNA* n-yfc*:ft«X563* 

6, 92:? n — VRtm^n-:/ (■£ JV^X 6 Mfc, 2 5j1Ip) #GenBanktf)E S 
Ti©^J'ft5t)©T-fc^ 65^ a — ^5.TJt28^n— VfiGenBank-C-^i/^ 
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at 2 

ftftftft38S (fflGA/ddy) . 



3, jm* 

fci|5£148t# (TAPA) ©S«J 1.7 1.0 

Growth arrest specific 1 (Gasl) 1.5 1.5 

t^f^yvDl 3.4 1.8 

1M*y>G 1.8 0.9 

frifSSteB^CBTGl) 1.6 1.1 

jii/.m»wm*h*a.# (pdgf-a) 1.3 1.1 

^vr^mnsmm^m^ (gdnf) 1.6 1.1 

JkWft&J&SB^CVEGF) 1.4 1.4 

^E&J&KB^ (EGF) 1.3 0.9 

mmwmj&^m^mw2^GFS2) 2.7 1.2 

tm&Mi&tiL&m :: ?£®m<FGFB3) 1.0 1.5 

TA-^rlMvfifcjfcfcgB^S^ftCPDGF 1.5 1.7 
R-A) 

VEGFg:3g#-2 (FLK-1) L4 L6 

g seK^-a-^-t^- 

H218,rtft5Mbjte^5(edg-5) 3.0 1.7 

n^ahPi ^B4g&&(BL'?) 1.6 1.2 . 

5- 1 K a frV b y If 9 % yg£ft(5HT-2) 1.4 \A 

(5HT-2) > SPPg«flfCaS)*Edg-5#^*tt5. 
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v^^&sfttTv^ fens. ®mffiM*?nmm<Dmmz. 

I GANS#^^»*5V^PDGF2StTjtpDGFS^^ 

^ cd^^t t> itPDGF mm?. m&omnK&^xmmtti e 

«ft©51tfSrfl65ii-*3era©PDGF/PDGFS*#- Edg-5 

(01) 

(ii)RT-P CRUISE dg77 5 !) — V^/K&flWr 

ft^7>f^-fcEV^RT-PCRfc*!?#*r&*T<>fc 0 RT-PCRJ^ ±12 
»l|i:IB«©PCT7 p 7-f^-Srffiv\ 5) tefB«©¥5ti:#>R T - P C R b mm 

*&*&B4fc*1\ BKfcfcWCs (A) \*6Mffi (6W) RV2 5»» (2 
5W) ©HIGA^!)7i N #HI GA^£*£¥fl>RtW^J*«*U^d dy"^ 

< D #&]s^Mz^xi^Lizn&*^w&<Dm&mx'hz>o (b) » (a) 

\Z.7jk\sKte%z%H I GA/ddyOifC3SUfc^97T?fe5. (A) E d g- 

£fc> (b) a>e>> emmxn^txoE d g-t^9>(zfm^\at 

/tHI GA-^!7^T-±^M*^TV^5ri:> fiffcEdg-5iEd g-6©^5 

2 5 M^ttWCTUD EdgW^f ^©56» t-OVNT+^*aMfcttJl 
btbftV\ rJX^ Edg77^ -<D±jjfflffl& I GAN^V^Mio 

W5^i:Sr^tTV^o Edg-6lii/J«it5»SPP§: 

r.*bJ4x jM^-efcftto»w3&3M"5 - fcavCV^ih/hSH* 4 (platlet 
factor 4) ©mRNAt WitI$Hfcr hiaotlWbHfc. 
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(iii) WE**© Edg775D -©^J&ftftR T-PCRtJ; 5#$f 
±fB©#&T?H I GA^!>^©lHft*OinRNAfcoV^£ift!)R T - P C 
R&fTofc. *©JS£ % ^2^1"i9^> PDGF, bFGF, EGF£=>- 
Ki"5at^t>s *fr-e*i©££#£: ra*fc*»Wiln L t t 

ktfi-?%. r©RT.-P CRtf^bH/taSe^B^^-^ktt^ftWfcW 
^ nT W©3fe*tifiiV^HSrSrft>©-C&ofc; 0 

(iv) PDGFBI«l|i5fitt7y h ^ t !) JiJit 5 E d g - 5 ©± 

mm 

i])t-W7$t^^»U *©&*% *r»©SPP#£j*$*i5i 

#*_feHTV^ (J Biol Chem 1995 Oct 6 ; 270 (40) : 23305-9 Differential 
regulation of sphingomyelinase and ceramidase activities by growth 
factors and cytokines. Implication for cellular proliferation and 
differentiation Coroneos E, Martinez M, McKenna S, Kester M) D _hfB©H 
I GA^^^™^*5»t5PDGFiPDGFg^©3S5LJb#f^ PDGF# 
^f-^«>A«^fc v VNT S P P©«£jft£ttT?»±ft< S PPS»#©»5lfct>« 

fcJBV^CE d g3t^©»5lfc^^**H■?■©Sb*^v^-C»*f U^t. 

±131) ©^feicflev^y nf#*#©^f->"^^Aiwe©i84t*rfTofc. ep 

10%(v/v)!7^JNrJfciin.*S (FCS) &»Lf::RPMI1640£ffilv-cig*Lfc o 6ft 
:7 P WhT*lg*Lfc^>^.!7i4ffiJ8& (5X 1 0 4 cells/^^/^) Kl6-24B^ 
^^-<-v-a ^S J f-Sr^bUUfciliflL?t©RPMI1640^ < J; DftyiSrffo 

fc„ S P P«H1©|SJ-H:s 0.4% FAF-BSA?Sr^tPiWifl|©RPMI1640|rfflV>7t o 
g©2, 4, 8, 26l$IB&taTT assay kit (n • ^7^/7^ ? 

m^X*^*t7±tmomL*®fe\JZ* £&3©0-5, 2, 4, 8, 261$ 

K&fclsogen £JBWt total RNA©^gf*fTofe e 

AfttfjKte. 10 ng/ml PDGF-BB, 10 ng/ml bFGF, 20 ng/ml EGF 
SriP^T, 0.5, 2, 4&U$B#^ig«LT»L7t, ^©^ £3 fc^i 5 
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PDGF-BBt£.fc52 B#MJW*©i§£t£ % Edg-5 <D%gLtmM £ fttc, 
& 3 



Edg-r/*^:/ 


PDGF-BB 


bFGF 


EGF 




(10 ng/mD 


(10 ng/ml) 


(20 ng/ml) 


Edg-1 


1.6±0.38 


0.8±0.35 


0.9±0.06 


Edg-2 


1.3±0.16 


1.4±0.11 


1.0±0.24 


Edg-3 


1.H0.21 


1.1*0.24 


1.3±0.32 


Edff-5 


2.4±0.52* 


1.5±0.15 


1.5±0.45 



5 -eg&tpjtLfco SHfiWU ^tLm3ts]fTo7 v c^U7c3o©^©3p^± S. E. 

M-T^Ufco *P<0.05 (^ayf n-/!/) 

ft*^ HigOPDGF (40ng/ml) 0 2HF B 1©»m W©Edg-U 
Ed %-Z<OTy7V3?3.V—-, -/a ^(2B#KT% 1.9 ± 0.43-&tfl. 7 ± 0. 45-lg, 
n = 3)RtH^'!tEdg-507 5/^^Wv'3^(2l|^T% 1.8 ±0.14- 
10 4fiF. P < 0.05, n = 3)#f|*£*bfc. L*»U ^eia5*©M»> E 
d g-4. E d g-6, E d g-7©$S^fcoV^fitfcfflT?tfca>ofc B 

51CPDGF-BB (10 ng/ml) N bFGF (10 ng/ml) If ^3* £ A 
*IBiaHI5im33»tSa*r4EGF (20 ng/ml) i Y> fcJWCfcofc (0«k HE3£ 
15 ft bFGF, HH^ttPDGF-BB, H^L{4EGF^rft1-) . 

^©B!^£oV^Tt>llifc&:fTo7c£: £. 5, c-fostearly growth response gene- 
KftPDG F-B B ©SNfc&SB&fcoW*:. 

20 ±.mtmm\z. ^^-^a^awc^ ^H^ofw-sp passant 

fcRPMI1640&JBl\ ^zi^tfco *r©JitJk 10Ml^^"C«ntfci:tS 
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(2 6B#MJ-C1.2flK P < 0.05, n = 3). U>>LEd g7 7 5 

mEdg-5*S5S3S©liJP«r*i-wi*SMfe^H4ofc 0 m&£T\ SPP (E 
dg-U 3 % 5 N 6 % 8)iy> r 7*^77^^Bfe (Edg-2, 4, 7) fcffiVMRSM* 

•±IBO»*»±, SPPItEdg-l, Edg-3, Edg-5Srgt^f^^» 
J&OigJg&fprfSo !P*.TlWttt^f->"Sf!>A*W&fc*V^ PDGF#£*b 
© E d g E d g - 5 £T y .7 s V ^» V- b LT V> 5 £ <h SrlDftT* 

Edg-5©I GANfcfcttS^teoV^Ttt^fc&frWftV^ 

DNAW^nTWMRT-PCR^^t PDGF 
ft^T"C©Ed g-57y^aW/a >\Z.m&~f2>-M<n ; ^yj'fr&W& 

fttetffi© P D G F^O^^iPt 5 t ^rbT, PDGFte^i^^A 

tm<ox7<< % s*$*yi-~*k'*?$ u *©*s* spp©^ 
jfctfJtttai-s. spp taisttfls ufc^ u < i±^14ojHl/J^*> e> tsfcw $ 

*Lbft5o JJ^f^KT&SSPPi-tOS^flsEdg.-l, Edg-3, Edg-5 
(#HEdg-5) ©^mf±W^»L56o HIGA^^WWW 
^^XfcPDGF/PDGF iEdg-5 ©£^©li*fi N WWIW 
4d55^B : fv'»i: y y^i-«*^^*-K©*Wi©fc«>^ PDGF-S 
PP- Ed g/^^a^^IEO^^-K^y^yV-^T^LTV^Sprigtt^ 
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roi^ ±IBO^^mf±> Edg-5£D#^K (SPP) ktWfe^B 

(i) «^J^JW&-C©»31 
Edg-5», k Mte^ttWHA*»M& (HEK2 9 3) *>5l^ 

n-X^A**-PMf£l5M& (cho) -cjsm£*5. 

T»*> * s pCI-NEO C/n * Xttp C D N A 3 . 1 (Invitrogen) \L 

^3t^£3ii£b7cpCI4feofc.5lM4, pcDNA3. l£Lipofectamine Plus 
Reagent (Life Technologies*^) &flV\ m#£#©£^^Ti£fMS> 
HEK293fo?,VN|4CH0^SH-2.^K«A^V\ »«©(ftWfcffiV<>$. *<**-© 

^K^Afti&Sr^-^SW^fctts «Bte«r400ng/Bl©6418Sr&trflBia» 
^^^•CsaiHjW^ISrfT*:^. G4 l 8flitt£©2 4? p-^SRU 
HWJl^lB^©rri:<, RT-PCRStEd g-53»fc*B*-*r5fc£te» 

(i i) *T49n74&**-*- (IK Ht^f—) fciS**!*-^*' 
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^Jte©f^^^»4i-5aiJl&^©lW4fli* (pH») & % vijavtyf 
Ed g-53Mf»o^o!)#^K-c*5^7^y^>y i-y^Sfe (SP 

(i) lMLm&*IUtrC0J@l 

E d g-5 W(afi^*ftftfc»*t"CV>5«U6oWltt, rW^7^ 

(i i) FLI PR5/^AfcJ:5^^y— =^ 

^ftTTrto^U K • /«y77— (1 3 OmM NaCK 2mM C a 

C1 2N 5 mM KC1, lOmM'^a-^, 0. 4 5mM KH 2 P0 4 , 8m 
MMgS0 4 , 4.2mMNaHC0 3 , 20mMHEPES s lOjuM^n 
-<t>S^ K) 'PT?. Fluo-3 AM (Molecular Probes tfc) 

5Ca 2+ ^f^-^^0-^^^{bfi. F L I PR^7A (Fluororoetric 
Imaging Plate Reader : *V*^y- • *tt) Zft^X, 9 6Jfc©7*W 

>£4 8 8 nm-CWfcl-SwifcioTfcSr 
^ots S 1 Pi^C^O{t^^^)!S^ t r 1 ^0^?.ii^«t^>"C, S 
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*»H#?fete £*U£ s E d g - 55&»£^SttttifcB*£tr E dg-5© 
Stt<b©miJM^SV^T> ^tfcfcWf 2^ fltfc 1 GANGES • ffcjfcfcff 
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it * © m m 

5 2. Ed g-5©!) 2f^K^ E d g- 5Xf*tftfcH«f©# y-W KtOft^ 

3. Ed g-5Xr±**tiBWt©#P^f K#»T©«W»b«R**t*. If* 
33C2fC|B«i©^Sfe: 

10 KXI^©lf)T"Cfccts Edg-509^y Ki:©JifcSH4$r*rt3# 

y^y^K, 

© ia?ij^©iB#i#-§- 2 x 4^ l < 6 t©R©r 5 y mseffl tso %£ll© 
d g - 5 © y # y K i o^st^ft s # P k> 

15 ® E?d*©EHI#-5-2, 4^L<r±6l::|B«t©T5/SaB?iJt*5V^ HB 

y - KXIitoiJit'fcoX, E d g - 5 © y $1/ K i ©fea-gttSr^rf-s 

20 4. |»^2Xfi3^IB«©^y^^K^Wi-^»x «&*&©«& 
5 . tUKHUfr^ »*J[ 2 Xtt 3 \z.W$Som -<~fT KSr => - Ki"5 # y * * v 
IB«©^^ 0 

25 6. fflBTKy^^ V^K^T©Sl>6^2S^$K5s 5 WE*W>#ife : 

® ia?o*©E?ij#-i- 1 s 3 m u < wt 5 ^is^©^se^jt^ $ # y * * . 

^ Kfc» LT-tO^gfcfcfc 9 < i t> 8 0 %©jRlH4£^rt<5# P ^ * ^ 
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Ed g-5Xtt^^Wy^f K 9^K*5J:tWWWbHi:*»»S 
1 ©ttsttfctf 5 r. i fcltm i i"5 s 2-6 ©i vftoft* l qCfclB 

y # ^ K©ffl«8gtt ( v^^SM) ©&<k E d g - 5 Xf*t*L t IPMf© 
tK U K^^fi" 5 y $y KOg^i©^L *fcH3RBI&rtTOE dg-5© 

• m£*©3&bfcS-5wrfTft 5 w i Mi:t5> tt#^2~ 7©vvf*t 

9. Ed g -5*38ab5 5»«aH:*5it*Ed g-5©m^»XttmRNA©* 
^ KXfi^©— gP$:J3Vvr E d g -5 ©mRNASr^irfS ^ i fcflHfcfci'S* 
1 2 . ffjfc® 1 ~ 1 0 (D^-fflfr 1 ^sSM.O^mX\tm^ 1 1 HHBife©* y 

1 3 . Mfjfcgi i-io ©i^-f na* i JiniBfto^fexranwtqc i i WEtt©* ? 

hfc^Wt, Edg-5©P^Kh Ed g-5Xtt-tntW*©#P^f-K 
i ©*S£fclfi*i-5J&\ E d g - 5 ©3151. • Sfe^Pa<Fi-5f^fllSr*i-5»KSr 
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SEQUENCE LISTING 

<110> Nippon Shinyaku Co. Ltd. 

<110> The Japan Human Sciences Foundation 

<120> Methods of screening prophylactic or therapeutic drugs 

for proliferative glomerulonephritis 
<130> 175336 

<140> 
<141> 

<160> 38 

<170> Patent In Ver. 2.1 

<210> 1 
<211> 1062 
<212> DNA 

<213> Homo sapiens 
<400> 1 

atgggcagct tgtactcgga gtacctgaac cccaacaagg tccaggaaca ctataattat 60 
accaaggaga cgctggaaac gcaggagacg acctcccgcc aggtggcctc ggccttcatc 120 
gtcatcctct gttgcgccat tgtggtggaa aaccttctgg tgctcattgc ggtggcccga 180 
aacagcaagt tccactcggc aatgtacctg tttctgggca acctggccgc ctccgatcta 240 
ctggcaggcg tggccttcgt agccaatacc ttgctctctg gctctgtcac gctgaggctg 300 
acgcctgtgc agtggtttgc ccgggagggc tctgcctcca tcacgctctc ggcctctgtc 360 
ttcagcctcc tggccatcgc cattgagcgc cacgtggcca ttgccaaggt caagctgtat 420 
ggcagcgaca agagctgccg catgcttctg ctcatcgggg cctcgtggct catctcgctg 480 
gtcctcggtg gcctgcccat ccttggctgg aactgcctgg gccacctcga ggcctgctcc 540 
actgtcctgc ctctctacgc caagcattat gtgctgtgcg tggtgaccat cttctccatc 600 
atcctgttgg ccatcgtggc cctgtacgtg cgcatctact gcgtggtccg ctcaagccac 660 
gctgacatgg ccgccccgca gacgctagcc ctgctcaaga cggtcaccat cgtgctaggc 720 
gtctttatcg tctgctggct gcccgccttc agcatcctcc ttctggacta tgcctgtccc 780 
gtccactcct gcccgatcct ctacaaagcc cactactttt tcgccgtctc caccctgaat 840 
tccctgctca accccgtcat ctacacgtgg cgcagccggg acctgcggcg ggaggtgctt 900 
cggccgctgc agtgctggcg gccgggggtg ggggtgcaag gacggaggcg ggtcgggacc 960 
ccgggccacc acctcctgcc actccgcagc tccagctccc tggagagggg catgcacatg 1020 
cccacgtcac ccacgtttct ggagggcaac acggtggtct ga 1062 

<210> 2 
<211> 353 
<212> PRT 

<213> Homo sapiens 
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<400> 2 

Met Gly Ser Leu Tyr Ser Glu Tyr Leu Asn Pro Asn Lys Val Gin Glu 

15 10 15 

His Tyr Asn Tyr Thr Lys Glu Thr Leu Glu Thr Gin Glu Thr Thr Ser 

20 25 30 

Arg Gin Val Ala Ser Ala Phe lie Val lie Leu Cys Cys Ala lie Val 

35 40 45 

Val Glu Asn Leu Leu Val Leu lie Ala Val Ala Arg Asn Ser Lys Phe 

50 55 60 

His Ser Ala Met Tyr Leu Phe Leu Gly Asn Leu Ala Ala Ser Asp Leu 
65 70 75 80 

Leu Ala Gly Val Ala Phe Val Ala Asn Thr Leu Leu Ser Gly Ser Val 

85 90 95 

Thr Leu Arg Leu Thr Pro Val Gin Trp Phe Ala Arg Glu Gly Ser Ala 

100 105 110 

Ser Me Thr Leu Ser Ala Ser Val Phe Ser Leu Leu Ala He Ala lie 

115 120 125 

Glu Arg His Val Ala I le Ala Lys Val Lys Leu Tyr Gly Ser Asp Lys 

130 135 140 

Ser Cys Arg Met Leu Leu Leu He Gly Ala Ser Trp Leu lie Ser Leu 
145 150 155 160 

Val Leu Gly Gly Leu Pro I le Leu Gly Trp Asn Cys Leu Gly His Leu 

165 170 175 

Glu Ala Cys Ser Thr Val Leu Pro Leu Tyr Ala Lys His Tyr Val Leu 

180 185 190 

Cys Val Val Thr lie Phe Ser lie Me Leu Leu Ala He Val Ala Leu 

195 200 205 

Tyr Val Arg lie Tyr Cys Val Val Arg Ser Ser His Ala Asp Met Ala 

210 215 220 

Ala Pro Gin Thr Leu Ala Leu Leu Lys Thr Val Thr I le Val Leu Gly 
225 230 235 240 

Val Phe lie Val Cys Trp Leu Pro Ala Phe Ser lie Leu Leu Leu Asp 

245 250 255 

Tyr Ala Cys Pro Val His Ser Cys Pro He Leu Tyr Lys Ala His Tyr 

260 265 270 

Phe Phe Ala Val Ser Thr Leu Asn Ser Leu Leu Asn Pro Val lie Tyr 

275 280 285 

Thr Trp Arg Ser Arg Asp Leu Arg Arg Glu Val Leu Arg Pro Leu Gin 

290 295 300 

Cys Trp Arg Pro Gly Val Gly Val Gin Gly Arg Arg Arg Val Gly Thr 
305 310 315 320 

Pro Gly His His Leu Leu Pro Leu Arg Ser Ser Ser Ser Leu Glu Arg 
325 ....... 330 335 

Gly Met His Met Pro Thr Ser Pro thr Phe Leu Glu Gly Asn Thr Val 
340 345 350 

Val 
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<210> 3 
<211> 1059 
<212> DNA 
<213> Mouse 

<400> 3 

atgggcggct tatactcaga gtacctcaat cctgagaagg ttctggaaca ctacaattac 60 
accaaggaga cgctggacat gcaggagacc acctcccgca aggtggcctc ggccttcatc 120 
atcatcttgt gctgcgccat cgtggtggag aatcttctgg tgctcattgc agtggccagg 180 
aacagcaagt tccactcagc aatgtacctg ttccttggca acctggcagc ctctgacctg 240 
ctggcaggcg tggccttcgt ggccaacacc ttactctcag ggcatgtcac tctgtcctta 300 
actcccgtgc agtggtttgc ccgagaggtc tccgccttca tcacgctctc cgcctcggtc 360 
tttagcctcc tggccatcgc catcgagaga caagtggccc tcgccaaggt caagctctac 420 
ggcagtgaca aaagctgccg aatgctgatg ctcatcgggg cctcttggct gatatcgctg 480 
attctgggtg gcttgcccat cctgggctgg aattgtctga accagctgga ggcctgctcc 540 
accgtgctgc ctctctatgc taagcactac gtgctctgcg tggtcaccat cttctccgtc 600 
atcttactgg ctatcgtggc tctgtacgtc cgaatctact ttgtagtccg ctccagccac 660 
gcggatgttg ctggtcctca gacgctagcc ctgctcaaga cggtcaccat cgtactgggt 720 
gttttcatca tctgctggct gccggctttt agcatccttc tcttagactc cacctgtccc 780 
gtccgggcct gccctgtcct ctacaaagcc cactattttt ttgcctttgc cacccttaac 840. 
tcactgctca atcctgtcat ctatacgtgg cgtagccggg accttcggag ggaggtgctg 900 
cggcccctgc agtgctggcg gagagggaag ggagtgacgg gacgcagagg tgggaaccct 960 
ggtcaccgac tcctgcctct ccgcagctcc agctccctgg agagaggcat gcatatgcct 1020 
acatcaccga catttctgga gggtaacaca gtggtctga 1059 

<210> 4 
<211> 352 
<212> PRT 
<213> mouse 



<400> 4 



Met Gly 


Gly 


Leu Tyr 


Ser Glu 


Tyr Leu Asn Pro Glu Lys Val Leu 


Glu 


1 


5 




10 15 




His Tyr 


Asn 


Tyr Thr 


Lys Glu 


Thr Leu Asp Met Gin Glu Thr Thr 


Ser 




20 




25 30 




Arg Lys 


Val 


Ala Ser 


Ala Phe 


lie Me lie Leu Cys Cys Ala lie 


Val 


35 






40 45 




Val Glu 


Asn 


Leu Leu 


Val Leu 


I le Ala Val Ala Arg Asn Ser Lys 


Phe 


50 






55 


60 




His Ser 


Ala 


Met Tyr 


Leu Phe 


Leu Gly Asn Leu Ala Ala Ser Asp 


Leu 


65 






70 


75 


80 


Leu Ala 


Gly 


Val Ala 


Phe Val 


Ala Asn Thr Leu Leu Ser Gly His 


Val 




85 




90 95 




Thr Leu 


Ser 


Leu Thr 


Pro Val 


Gin Trp Phe Ala Arg Glu Val Ser 


Ala 
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100 105 110 

Phe lie Thr Leu Ser Ala Ser Val Phe Ser Leu Leu Ala lie Ala He 

115 120 125 

Glu Arg Gin Val Ala Leu Ala Lys Val Lys Leu Tyr Gly Ser Asp Lys 

130 135 140 

Ser Cys Arg Met Leu Met Leu lie Gly Ala Ser Trp Leu lie Ser Leu 
145 150 155 160 

lie Leu Gly Gly Leu Pro He Leu Gly Trp Asn Cys Leu Asn Gin Leu 

165 170 175 

Glu Ala Cys Ser Thr Val Leu Pro Leu Tyr Ala Lys His Tyr Val Leu 

180 185 190 

Cys Val Vat Thr lie Phe Ser Val lie Leu Leu Ala He Val Ala Leu 

195 200 205 

Tyr Val Arg He Tyr Phe Val Val Arg Ser Ser His Ala Asp Val Ala 

210 215 220 

Gly Pro Gin Thr Leu Ala Leu Leu Lys Thr Val Thr He Val Leu Gly 
225 230 235 240 

Val Phe lie He Cys Trp Leu Pro Ala Phe Ser He Leu Leu Leu Asp 

245 250 255 

Ser Thr Cys Pro Val Arg Ala Cys Pro Val Leu Tyr Lys Ala His Tyr 

260 265 270 

Phe Phe Ala Phe Ala Thr Leu Asn Ser Leu Leu Asn Pro Val lie Tyr 

275 280 285 

Thr Trp Arg Ser Arg Asp Leu Arg Arg Glu Val Leu Arg Pro Leu Gin 

290 295 300 

Cys Trp Arg Arg Gly Lys Gly Val Thr Gly Arg Arg Gly Gly Asn Pro 
305 310 315 320 

Gly His Arg Leu Leu Pro Leu Arg Ser Ser Ser Ser Leu Glu Arg Gly 

325 330 335 

Met His Met Pro Thr Ser Pro Thr Phe Leu Glu Gly Asn Thr Val Val 
340 345 350 



<210> 5 
<211> 2754 
<212> DNA 

<213> Rattus norvegicus 
<400> 5 

ccccctcgag cacagccaac agtcaccaaa gtcagccact ggctgtcccg gggcgcagac 60 
gccaaggcca ctcaggccag ggcagggacc ctggccggcc tagccagtgc tcagtcccat 120 
ggccccggcc ggccactgag ccccaccatg ggcggtttat actcagagta cctcaatcct 180 
gagaaggttc aggaacacta caattacacc. aaggagacgc tggacatgca ggagacgccc 240 
tcccgcaagg tggcctccgc cttcatcatc attttatgct gtgccatcgt ggtggagaac 300 
cttctggtgc taatcgcagt ggccaggaac agcaagttcc actcagccat gtacctgttc 360 
ctcggcaacc tggcagcctc cgacctgctg gcaggcgtgg ccttcgtggc caacaccttg 420 
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ctctccggac ctgtcaccct gtccttaact cccttgcagt ggtttgcccg agagggttca 480 
gccttcatca cgctctctgc ctcggtcttc agcctcctgg ccattgccat cgagagacaa 540 
gtggccatcg ccaaggtcaa gctctacggc agtgacaaaa gctgtcgaat gttgatgctc 600 
attggggcct cttggctgat atcgctgatt ctgggtggct tgcccatcct gggctggaat 660 
tgtctggacc atctggaggc ttgctccact gtgctgcccc tctatgctaa gcactatgtg 720 
ctctgcgtgg tcaccatctt ctctgtcatc ttactggcta tcgtggcctt gtacgtccga 780 
atctacttcg tagtccgctc aagccatgcg gacgttgctg gtcctcagac gctggccctg 840 
ctcaagacag tcaccatcgt actgggtgtt ttcatcatct gctggctgcc ggcttttagc 900 
atccttctct tagactctac ctgtcccgtc cgggcctgtc ctgtcctcta caaagcccat 960 
tatttctttg ccttcgccac cctcaactct ctgctcaacc ctgtcatcta tacatggcgt 1020 
agccgggacc ttcggaggga ggtactgagg cccctgctgt gctggcggca ggggaaggga 1080 
gcaacagggc gcagaggtgg gaaccctggt caccgactcc tgcccctccg cagctccagc 1140 
tccctggaga gaggcttgca tatgcctaca tcgccaacat ttctggaggg caacacagtg 1200 
gtctgagggg aaatgtgaac tgatctgtaa ccaagccaca gagagagctc tgtggggaga 1260 
gaccaggtga cctcatcatg tccctcagtg ccacaggtct ggaggaactg accacggctc 1320 
ataggtcagg tggccaacgg aggcactgac taatcagatt gtagtactgt gactgtgggg 1380 
accattaagg gtctaggggg acagcaggct cgagtttagg gctagacatt tgccacttgg 1440 
tacatagggt gtcggcatcc tgtctgtcct atcttccagc ttcccggttc ccttcctgcc 1500 
tcctcctttt aagggcctct ctacatagcc ccggctggct agagottgct gtgcagacca 1560 
ggctgacctg gacctcccag agatagatca actaactgtg tcctgagtgc tgggatttta 1620 . 
aagccgtgtg cccccacacc cggctcctgc caccttccag aagcaatctt aggccacttg 1680 
ttgaggaaac actctcccca gaggacccaa gccttcttcc ctgtctctct gaggcctgaa 1740 
tccacagctt ccccatttta tcaactgctg cttcttccct ttccttctgt gttcagggga 1800 
aaccactgtg ggggcaggga ggggtcctgg gatcccagtt tttatgctca gatctcactg 1860 
agcacttgct ttattgggga gcagagagga atcagctgag gcagtgtggg gcagatgttg 1920 
aggagaattt gggcttcctg gtgagaaaac tctaggggag gcgttggtta ttcctggaac 1980 
ccagcctctc tccccacgaa ctcttcacac ccgcagcctt gagctggatg caaaggctgc 2040 
tttcaatttg tctttgtagt tttgttttgt tttgttttgt ttttttaaat tgggacagga 2100 
tctcacgtac cccaggctgg cctccgactc actatgtagc caaggctggc tttggacttc 2160 
tgaccctcct gcctccgctt ctggagtgca ggtattacaa gggtgtacca ccaccaccac 2220 
caccaccaac aacaacaaca acaacaacac ctgtcttgaa aactatcatg aatgacatgg 2280 
ttcacatagc cttgggtggc caaggacatc ccggatactc ttatggcatc ttccttgaag 2340 
gactttgcta aatcctgtgg agaagtagaa aatccaatac ggtacaaacg gtatttatgt 2400 
gtgtctgtgt atcagtgtgg ggtctgtgac ctcctatccc agtgtgggtg ctgtctgacc 2460 
tcttatgtgc acatccgtgt caagactgct agagagatgg acgggggtgt gtgtgcttgt 2520 
gggggtctag ccatgatcag gcctcctggg aattgctgaa tcatctctcc cacacacaga 2580 
cacacacctc cgccttaaag aaatgtgtga aagaaaaggc tgaggaaggg gagatttggg 2640 
aggcaaggag ccagtcggga gtgtgtctcc cctcatacag cttcccagat gtcccccttg 2700 
tgctggaaac ccagaactgg gccaataaac agttcaattt ctcttgaaaa aaaa 2754 

<210> 6 
<211> 352 
<212> PRT 

<213> Rattus norvegicus 



<400> 6 
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Met Gly Gly Leu Tyr Ser Glu Tyr Leu Asn Pro Glu Lys Val Gin Glu 

15 10 15 

His Tyr Asn Tyr Thr Lys Glu Thr Leu Asp Met Gin Glu Thr Pro Ser 

20 25 30 

Arg Lys Val Ala Ser Ala Phe lie lie lie Leu Cys. Cys Ala lie Val 

35 40 45 

Val Glu Asn Leu Leu Val Leu I le Ala Val Ala Arg Asn Ser Lys Phe 

50 55 . 60 

His Ser Ala Met Tyr Leu Phe Leu Gly Asn Leu Ala Ala Ser Asp Leu 
65 70 75 80 

Leu Ala Gly Val Ala Phe Val Ala Asn Thr Leu Leu Ser Gly Pro Val 

85 90 95 

Thr Leu Ser Leu Thr Pro Leu Gin Trp Phe Ala Arg Glu Gly Ser Ala 

100 105 110 

Phe lie Thr Leu Ser Ala Ser Val Phe Ser Leu Leu Ala lie Ala I le 

115 120 125 

Glu Arg Gin Val Ala lie Ala Lys Val Lys Leu Tyr Gly Ser Asp Lys 

130 135 140 

Ser Cys Arg Met Leu Met Leu lie Gly Ala Ser Trp Leu lie Ser Leu 
145 150 155 160 

He Leu Gly Gly Leu Pro I le Leu Gly Trp Asn Cys Leu Asp His Leu 

165 170 175 

Glu Ala Cys Ser Thr Val Leu Pro Leu Tyr Ala Lys His Tyr Val Leu 

180 185 190 

Cys Val Val Thr lie Phe Ser Val lie Leu Leu Ala lie Val Ala Leu 

195 200 205 

Tyr Val Arg lie Tyr Phe Val Val Arg Ser Ser His Ala Asp Val Ala 

210 215 220 

Gly Pro Gin Thr Leu Ala Leu Leu Lys Thr Val Thr lie Val Leu Gly 
225 230 235 240 

Val Phe lie lie Cys Trp Leu Pro Ala Phe Ser lie Leu Leu Leu Asp 

245 250 255 

Ser Thr Cys Pro Val Arg Ala Cys Pro Val Leu Tyr Lys Ala His Tyr 

260 265 270 

Phe Phe Ala Phe Ala Thr Leu Asn Ser Leu Leu Asn Pro Val I le Tyr 

275 280 285 

Thr Trp Arg Ser Arg Asp Leu Arg Arg Glu Val Leu Arg Pro Leu Leu 

290 295 300 

Cys Trp Arg Gin Gly Lys Gly Ala Thr Gly Arg Arg Gly Gly Asn Pro 
305 310 315 320 

Gly His Arg Leu Leu Pro Leu Arg Ser Ser Ser Ser Leu Glu Arg Gly 

325 330 335 

Leu His Met Pro Thr Ser Pro Thr Phe Leu Glu Gly Asn Thr Val Val 
340 * 345 350 
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<210> 7 
<211> 18 
<212> DNA 

<21 3> Art i f i c i a I Sequence 
<220> 

<223> Description of Artificial Sequence: Forward primer 
for PCR 

<400> 7 

atcagctcgc tgtctagc 

<210> 8 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Reverse primer 
for PCR 

<400> 8 

taggaagaag aattgacg 

<210> 9 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Forward primer 
for PCR 

<400> 9 

ctgctggcta ttgctatc 

<210> 10 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Reverse primer 
for PCR 



<400> 10 
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aacacaggat ctgcctga 

<210> 11 

<211> 18 

<212> DNA. . 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Forward primer 
for PCR 

<400> 11 

ctgaccatga tcaagatg 

<210> 12 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Reverse primer 
for PCR 

<400> 12 

gttctgaaac gacctgtt 

<210> 13 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Forward primer 
for PCR 

<400> 13 

ttgctacctg cacacttc 

<210> 14 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Reverse primer 
for PCR 
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<400> 14 

cacatgcagc agagaagg 

<210> 15 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Forward primer 
for PCR 

<400> 15 

tggaattgtc tgaaccag 

<210> 16 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.Reverse primer 
for PCR 

<400> 16 

tcagaccact gtgttacc 

<210> 17 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Forward primer 
for PCR 



<400> 17 

atcggtctgt gctggcta 

<210> 18 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



18 



<220> 
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<223> Description of Artificial Sequence: Reverse primer 
for PCR 

<400> 18 

ctaggtgctg cggacgct 

<210> 19 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Forward primer 
for PCR 

<400> 19 

atgagtgtca ctatgaca 

<210> 20 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Reverse primer 
for PCR 

<400> 20 

gttgcagagg caattcca 

<210> 21 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



<223> Description of Artificial Sequence: Forward primer 
for PCR 



<400> 21 

tatgtgctct tctgcgtg 

<210> 22 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



18 
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<220> 

<223> Description of Artificial Sequence: Reverse primer 
for PCR 

<400> 22 

tcagtctgta gcatcagg 

<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Forward primer 
for PCR 

<400> 23 

tgttcattct catctgctgc 

<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Reverse primer 
for PCR 

<400> 24 

tatagtgctt gtggtagagc 

<210> 25 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Forward primer 
for PCR 

<400> 25 

gccacagaat ggaacacagt , 



<210> 26 
<211> 20 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Reverse primer 
for PCR 

<400> 26 

ccagaactat gccgagacat 

<210> 27 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Forward primer 
for PCR 

<400> 27 

tcattggcaa cttggctctc 

<210> 28 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Reverse primer 
for PCR 

<400> 28 

ccagcatgat gaaccactga 

<210> 29 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Forward primer 
for PCR 



<400> 29 

tgctgaccaa tctgctggt 



19 
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<210> 30 
<211> 20 
<212> DNA 

<213>. Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Reverse primer 
for PCR 

<400> 30 

agtaggaaga caagcaggct 

<210> 31 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Forward primer 
for PCR 

<400> 31 

gccatcgcca aggtcaagct 

<210> 32 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Reverse primer 
for PCR 

<400> 32 

actgtgttgc cctccagaaa 

<210> 33 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Forward primer 
for PCR 



<400> 33 
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ggcatggact ggatcctg 

<210> 34 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Reverse primer 
for PCR 

<400> 34 

cagactcact ggatctggat 

<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Forward primer 
for PCR 

<400> 35 

tgagtgtcac tatgacaagc 

<210> 36 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Reverse primer 
for PCR 

<400> 36 

atgttgcaga ggcaattcca 

<210> 37 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Forward primer 
for PCR 
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<400> 37 

tgctcttctg cgtgctgg 

<210> 38 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Reverse primer 
for PCR 



<400> 38 

aaactgttgg aggagtcttg 
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